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Turning to FIG. 2, there is shown another embodiment of 
the invention in which the housing 5050* also encloses the 
refrigerant coils 5252' and the brine inlet means 54,54*. The 
latter are located above the (xhIs 5252*« so as to di^> or spcay 
brine on the coils. 

The embodiments of HGS. 1 and 2 can be furnished with 
an inlet port 56 for introdudng wator to the brine reservoirs 
14J4*. This will enable the dilution of the brine when 
operating the system in very diy and hot climate, to further 
inaease the efficiency thereof. 

A modification of the system is Ulustrated in FIG. 3. Here, 
the system (of FIG. 1) is further provided with an external 
source of humidity in the form of plants 58, in order to 
Inaease' Ae efficiency of the heat pomp during flie summer 
time. During the winter tune, however, in order to increase 
the efficiency, it is recommended to elevate the temperature 
of the brine. This can be achieved by condensing the 
humidity of die brine by means of hot air blown by the 
blower 20. A source of such hot air can be |X'ovided in the 
form of a hot water to air heat exchanger 60, having a hot 
water inlet 62 leading to a drip or spray head 64, a heat 
exchange media 66 and a water outlet 68. The cold ambient 
air otherwise directly blown into the space 16 will thus be 
heated first and only thereafter introduced into the ^ace 16. 

As can now be readily understood, the outside or room air 
introduced by blowers 20,21* into the housings 8,8', flows as 
counter current or cross current to the droplets of brine 
dripping in the space 16,16*, so as to ^change heat and 
vap(»r with die brine. Since the toine maintains the unit 
actii^ as an condenser at a temperature which is lower than 
the n<Minal temperature, e.g„ at 37° C. instead of 47** C, and 
paralidy, maintains the ev£^rator*s temperature higher 
than the nonnal temperature, e.g., 4^ C. instead of 0° C it 
can be ^bown that die efficiency of the cycle will be siq>erior 
at a ratio, of about e.g.: 
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Hence^ die coefficient of p^ormance of die brine heat 
pump« accofding to the pesent invention as con(q)ared with 
conventional heat punq)s, is substantially higher. In odier 
W(vds, foi: the same input of energy, the brine heat pun^ will 


ments are therefore to be considered in all respects as 
illustrative and not restrictive, the scope of the invention 
being indicated by the appended cbums rather than by the 
foregoing descrq)tion, and all dianges whidi come within 
the meaning and range of equivalency of the claims are 
thaef ore intended to be cmtaaced therdn. 
I claim: 

1. A heat pump system comprising: 

two, substantially similar units in fluid communication 
with eadi other, eadi unit including 

a housing, a forced*air counter-flow air/brine heat 
exchanger, a brineArefidgierant heat exchango:, brine 
inlet means for applying Ixine onto at least one of said 
heat exchangers, a brine reservoir and means for dr- 
culatmg said brine from die reservoir to said inlet 
means, 

said brine/refrigerant heat exchangers being in closed 
loop fluid communication with each other and having 
compressor means for circulating a refriga*ant there- 
througji in a selected direction, and for reversing the 
sense of circulation of the refrigerant inside said closed 
loq). 

2. A heat pomp system, c<Hnprising: 

two, substantially similar units in fluid communication 
with each other, eadi unit induding 

a housing, brine inlet means at the top portion thereof, a 
first air/brine heat exchanger located adjacent said tdne 
inlet means, a brine reservoir at die lower part of said 
housing and means for introducing forced air into 
brine-dripping space delimited between said first heat 
exchanger and said reservok to produce a counter-flow 
au:A>tinc heat exdianga, and 

a second heat exchanger in liquid communication with 
said brine inlet means and said xesa:voir; 

die reservoir of each unit bdng in liquid communication 
with each other; 

said second heat exchai^a^ bdng in closed loop fluid 
communication widi eadi odier and having compressor 
means fcH* drculatuig a refr^erant diereduroug^ in a 
sdected direction, and for reversing the sense of dr* 
culatioa of the refriga-ant iasids ssdd dosed loop, and 

means for circulating brine between said reservoir and 
said second heat exchanger of each unit 

3. The heat paxap system as claimed in ckum 1, wherein 


remove 40% mc^e heat firom an enclosure in whidi it is 45 said brine inlet means are drq> or spray nozzles, 

installed as con^ared widi conventional heat pumps, pro- 4. The heat pump system as claimed in claun X wherdn 

vided that the mechanical ^dency oi the two compressors said means for introdudng air is a blower, 

is die same, 5. The heat pump system as claimed in claim 1, wherein 

The av^ge temp^ature head between die fluid inside said housii^ is common to said first and second heat 

and die brine in die above examfde is 6^ C. and it is 50 exdiangers. 

antidpated that for an area of 1 square meter of best 6. The heat pump system as claimed in daim 5, wherdn 

exchanger, the heat transfer rate will be about 6 Kw. said brine inlet means is located aibove said first and second 

Therefore, the heat exdiange area between the brine and heat exchangers, 

the woridng fluid (in heat exchangers 24 and 24*) will be 7. The heat pomp system as claimed in daim 2, wherdn 

small compared widi the area required to transfer heat from 55 said first heat exchanger is an aii/brine heat exchanger, 

the wcrldttg fluid to die air in conventional heat pumps. 8. The heat pump system as claimed in claun 1, further 

The small area of die heat exdianger is rdated to die laige con^prising a third heat exdiai^er afiSxed on brine circulate 

heat conductivity between the condenser and the evapora- ing pipes, interconnecting said reservoirs, 

tor' s walls (h=1000 W/Square M.*" C) and the brine. The air 9. The heat pump system as claimed in clann 8, who-dn 

conductivity is characterized by 70 watt units only (Watts/ 60 at least said unit and said second and third heat ^changers 


(square m C). 

The invention is also usable for lefii^eration purposes. 

It wiU be evident to diose sldlled in die art diat die 
invention is not limited to the details of the foregoing 
iUusttated embodimenls and that the present invention mtqr 65 
be embodied in other specific forms widiout departu^ from 
die sfHrit or ess«itial attributes thereof. The preset embodi- 


are made of materials non-cmosive to brine. 

10. The heat punq> system as claimed in daun 1, furtho: 
conqxisuig a ihrotde valve affixed on a refc^oant cmymg 
pipe interconnecting said second heat €Kcfaangers, 

11 The heat pump system as daimed in daim 1, wherdn 
at least one of said reservoirs is further provided with water 
inlet means for adding water to die brine. 
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11 A heat piunp system, comprising: 

two substantially similar or identical units in fluid com- 
munication with each otiier, eadi unit including 

a housing, an air/brine heat exchanger, a brine refrigerant 
heat exdianger* brine inlet means f(x applying brine 
into at least one of said heat exchangers, a bdne 
reservoir and means for circulating said brine from the 
reservoir to said inlet means, 

said brine/irefdgrant heat exchangers being in closed 
loop fluid communication with each other and having 
cpmpresscx* means for circulating a refrigerant there- 
through in a selected direction, and for reversing the 
sense of circulation of the refrigerant inside said close 
loop, and 

ambirat air heating, means fix heating the ambient air 
prior to the introduction fliereof into said housing. 

13. The heat pun^ system as claimed in claim 12, vdherein 
said heating means is a water/aff heat ^changer. 

14. A heat puni^ system, comprising: 

two substantially similar or identical units in fluid com- 
munication with each other, each unit including 

a housii^, an air/fadne heat exchanger, a brine re&igerant 
heat fflcchanger, brine inlet means for applying brine 
into at least oat of said heat exdiangers, a brine 
reservoir and means fot circulating said ^ine from the 
reservoir to said inlet means, 

said brin^efrigerant heat exchange being in closed 
loop fluid communication with each other and having 
confessor means for circulating a refrigerant there- 
through in a selected direction, and for reversing the 
sense of circulation of the refrigerant Inside said closed 
loop, and 

an external humidi^ source for adding humidity to ambi- 
ent air introducible into said housing. 

15. The heat pun^ system as claimed in daim 14, wherein 
said humidity source is a plant 

16. A method fot air conditioning, conpising: 
providing a heat pump system as claimed in claim 1, 

wherein the refirigerant's evap<H-ator and the refciger- 
anfs condenser exdiange heat with bdne solution, 
whereby die temperature of condensation of said re&^- 
ei'ant is reduced while the ten^erature of said evapo- 
rator is raised, fliereby increasing the efiBdency of the 
system 

17. The mefliod as claimed in daim 16, wherein said first 
heat exdianger is thermal]^ associated widi said refriger- 
ant's evaporates*. 

18. The mediod as claimed in claim 16. wherein said first 
heat exdiang€T is thennally associated with said refriger- 
ants condenser. 

19. A method for air conditioning, comprising: 
providing a heat pump system having two substantially 

sunilar or identical units in fluid communication with 
eadi other, each unit includii^ 

a housii^, an air/lHine heat exdianger, a brine refrigerant 
heat exchai^er, brine inlet means f<x applying brine 
into at least one of said heat exchangers, a tdne 
reservoir and means for circulating said brine from the 
reservoir to said inlet means, 

said brine/refrigerant heat exchangers being in closed 
loop fluid comnmnication with eadi odier and having 
compressor means for circulating a refrigerant there- 
through in a sdected dkccdm^ and for levosing Hic 
sense of drcidation of the refrigerant inside said dosed 
loop. 
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wherein the refrigerant's ev^rator and the refrigerant's 
condenser exchange heat with brine solution, whereby 
the temperature of condensation of md refrigerant is 
reduced while the temperature of said evi^xarator is 
5 raised, thereby increasing the ef&dency of the syst^ 
and 

wherein said means for circulating die brine is adapted to 
circulate brine at a hi^er rate flian the rate of circu- 
lation of the brine between said two reservoirs. 
10 20. The heat pun^> as claimed in daim 1, frmher com- 
prising means for circulating brine between said resc^oirs. 
' 21. A heat pus^, comprising: 
two substantially similar or identical units in fluid com- 
munication with each other, each unit induding 
a housing, an air/brine heat exchanger, a brine refrigerant 
heat exchanger, brine inlet means for applying Ixine 
into at least one of said heat exdiangers, a brine 
reservoir and means for drculating said brine from the 
^ reservoir to said inlet means; 

said brine^tefrig^am he^ exdiangers being in dosed 
loop fluid communication with each other and having 
conqsressor means for circulating a refrigerant there- 
through in a sdected direction and for reversing the 
^ sense of ckcuh^on of the refrigerant inside said closed 
loop; and 

means for circulating brine between said reservoirs 
adapted to circulate brine at a lower rate than flie rate 
of circulation of brine between flie reservoirs and said 
3Q inlet means. 

22. The heat punq> as daimed in daim 2#, wherdn said 
means f<M: drculating brine between said reservoirs are 
adapted to circulate brine at a lower rate than the rate of 
circulation of bdne between the reservoirs and flie second 

35 heat exdianger of each unit 

23. A heat punxp system, cooKprising: 

two substantially similar units in fluid communication 
with eadi oflier, each unit including 

a housii^, brine inlet means at the top portion thereto, a 
40 first heat exdianger located adjacent said bdne inlet 
means, a brine reservoir at die lower part of said 
housing and means for introducing air into brine- 
dripping space delimited between said first heat 
exdianger and said reservoir, and 
45 a second heat exdianger in liquid communication with 
said brine inlet means and saidreswoir; 

the resOToirs of said units bemg in liquid communication 
with each other; 
^ said second heat exdiangers bdng in dosed loop fluid 
communication with each odier and having con^ressor 
means for circulating a refrigerant therethrough in a 
selected direction and for revving the sense of circu- 
lation of die refrigerant inside said dosed loop; 

means for drculating brine between said reservoir and 
said second heat ecdianger d each unit, and 

ambient air heating means for heating die ambient air 
prior to the introduction thereof into said housing. 

24. The heat pump system as claimed in daim 23, whaem 
^ said heating means is a wat^air heat exdianger. 

25. A heat pump system, comprising: 

two substantially similar units in fluid communication 

with eadi odier, each unit induding 
a housing, brine inlet means at the top portion diereof, a 
65 flrst heat eixdianger located wjgacent said brine inlet 
means, a brine reservoir at the lower part cf smd 
housing and means for introdudng air into brine- 
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dripping space delimited between said first heat 

exdianger and said reservoir, and 
a second heat exdianger in liquid communication with 

said brine inlet means and said leservolr; 
the lesOToirs of said units bdng in liquid communication ^ 

wilh each other; 
said second heat exchangers being in closed loop fluid 

communication with eadi otiier and having compressw: 

means for circulating a refrigCTant tiicrethrough in a 

selected direction and for revising the sense of drcu- 

lation of the refiigorant inside said dosed loop; 
means for circulating brine between said reservoir and 

said second heat exdianger of each unit, and 
an external humidity source for adding humidity to ambi- 15 

ent ak introdudble into said housing. 

26. The heat punq> system as claimed in claim 25, wherein 
said humidity source is a plant 

27. A mettiod for air conditioning, conopising: 
providing a heat pump system having two substantially 20 

similar units in fluid communication with each other, 
eadi unit induding 

a housing, brine inlet means at the top portion thereof, a 
first heat exchanger located adjacent said brine inlet ^ 
means, a brine reservoir at the lower part of said 
housing and means for introducing air into brine- 
dripping space delimited between said first heat 
exdianger and said reservoir, and 

a second heat exdianger in liquid communication with 3^ 
said brine inlet means and said reservoir; 

the reservoirs of said units being in liquid communication 
with eadi other, 

said second heat exchangers being in closed loop fluid 
communication with eadi otiier and having compressor 35 
means for circulating a refiigerant theretiirou^ in a 
selected direction and for reversing the sense of ctrcu- 
iation of the refngoant inside said dosed loop; 
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means for circulating brine between said res^oir and 
said second heat exchanger of each unit; 

wherein the refit^erant's evaporator and the refiigarant's 
condenser exdiange heat wifli brine solution, whereby 
the temp^ature of condensation of said re&igerant is 
reduced while the temperature of said evaporator is 
raised, thereby increasing the eflfidency of the system, 
and 

wherdn said means for circulating the brine is adapted to 
circulate brine at a higher rate than the rate of circu- 
lation of the iMine between said two reservoirs. 

28, A heat pun^ system, con^msing: 

two substantially similar units in fluid communication 
with each other, each unit including 

a housing, brine inlet means at the top portion thereof, a 
first heat exdianger located adjacent said brine inlet 
means, a brine reservoir at the lower part of said 
housing and means for introducing air into brine- 
dripping space delimited between said first heat 
exdianger and said reservoir, and 

a second heat exchanger in liquid communication with 
said brine inlet means and said resenroir; 

tiie reservoirs of said units being in liquid communication 
with each oflier, 

said second heat exchangers being in closed loop fluid 
communicaticMi with cadi other and having compressor 
means for circulating a refrigerant therethrough in a 
selected direction and for reversing die sense of drcu- 
Iation of the refrigerant inside said dosed loop, and 

means for drculating brine b^een said reservoir and 
said second heat exchanger of eadi unit 

wherdn said means for circulating brine are adapted to 
circulate brine at a lower rate than the rate of circulation 
of brine between the reservdrs and the second heat 
exdianger of each unit 

* ti^ m * 


